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1. Cooperation field
Heat pump, Applied thermal engineering, Energy saving technology
2. Project Title

Research on key technologies of multi-connected dry capillary radiation heat pump based on temperature and humidity independent control
3. Background and research objectives
With the increasing attention to energy and environmental protection, and the urgent demand for comfort and health of the air conditioner and heat pump, research and development of healthy air conditioner with high energy efficiency, good comfort and personalized needs has become a very urgent task.
This project is designed to develop a multi-connected dry capillary heat pump based on the temperature and humidity independent control. Because the refrigerant is used as cold and heat resource and there is no the second heat exchange between water and air, the energy efficiency is higher, and there is no the risk of pipe breakage and water leakage. So it can be concluded the unit is very safe and reliable.
The structure of the capillary radiation heat pump is almost the same as that of the ordinary household air conditioning in order to miniaturize the structure of the heat pump for available installation in the families. A set of the outdoor unit can be matched with multiple sets of the capillary heat exchangers and fresh units, and temperature and humidity regulation of multiple rooms can be adjusted at the same time.

How to improve the energy efficiency and solve the condensation problem during the cooling operation process is one of the core technologies of the capillary radiation heat pump. Therefore, the independent control strategy and control model of temperature and humidity will be established, and the most economic air volume of the fresh unit will be determined. The fresh unit with the most economical air volume is used for dehumidification and fresh air supply, and the temperature is regulated by the capillary heat exchanger.

The research work of this project will provide the basis and design guidance for the industrialization of the technology in the later stage.

4．Research contents
1) Develop the technical scheme of multi connected dry capillary radiant heat pump
With the control principle of the variable refrigerant flow air conditioning system (VRF), each indoor unit operates independently, and realizes heating, cooling, fresh air supply and dehumidification.

2) Make independent control strategy of temperature and humidity, establish control model and determine new air volume
3) Investigate the influence of refrigerant injection on the performance of the unit, determine the refrigerant injection mode, and realize the efficient operation of the unit.

4) Study the influence of capillary size and installation layout on indoor environment, and optimize capillary size and layout, and achieve the optimal operation of the unit.
5) Study the comfort of capillary radiant heat pump
The above research contents provide technical support for the capillary radiation heat pump to achieve high energy efficiency, good comfort, and stable and reliable operation.

5. Research Foundation
5.1 Experimental set-up
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    A set of capillary radiant heat pump with 3 capillary indoor units and a fan coil indoor unit
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Capillary indoor unit               Fan coil indoor unit
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Temperature field test device
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